Interferon regulatory factor-1, interferon-beta, and reovirus-induced myocarditis.
Viral myocarditis is an important human disease, and reovirus-induced myocarditis in mice provides an excellent model to study direct viral damage to the heart. Previously, we showed that reovirus induction of and sensitivity to interferon-beta (IFN-beta) is an important determinant of viral pathogenicity in the heart and that the transcription factor interferon regulatory factor-3 (IRF-3) is required for reovirus induction of IFN-beta in primary cardiac myocyte cultures. Given several lines of evidence suggesting a possible distinctive environment for IRFs in the heart, we have now focused on IRF-1. Previous studies demonstrated that viruses, double-stranded-RNA (dsRNA), and IFN-alpha/beta can each induce IRF-1 and that IRF-1 plays a role in dsRNA, but perhaps not viral, induction of IFN-alpha/beta. Importantly, none of these studies used a virus with a dsRNA genome (such as reovirus), none of them used a highly differentiated nonlymphoid cell type, and none of them addressed whether viral induction of IRF-1 is direct or is mediated through viral induction of IFN-beta. Indeed, as recently as this year it has been assumed that viral induction of IRF-1 is direct. Here, we found that reovirus induced IRF-1 in primary cardiac myocyte cultures, but that IRF-1 was not required for reovirus induction of IFN-beta. Surprisingly, we found that reovirus failed to induce IRF-1 in the absence of the IFN-alpha/beta response. This provides the first evidence that viruses may not induce IRF-1 directly. Finally, nonmyocarditic reovirus strains induced more cardiac lesions in mice deficient for IRF-1 than they did in wildtype mice, directly demonstrating a protective role for IRF-1. Together, the results indicate that while IRF-1 is downstream of the IFN-beta response, it plays an important protective role against viral myocarditis.